Objectives: Cerebrovascular stroke is a main cause of lasting disability in older age, and initial stroke severity has been established as a main determinant for the degree of functional loss. In this study, we searched for other predictors of functional outcome in a cohort of stroke patients participating in an early supported discharge randomised controlled trial.
rehabilitation schemes after stroke, where two of the randomisation groups were treated within the concept of early supported discharge (ESD) and one group which received treatment as usual served as controls. 10 The main results of this study have been published previously. 11 The aim of the present study was to identify possible predictors for (1) the patients' functional level 6 months after stroke (evaluated by mRS 12 at 6 months), and (2) the change in functional level from stable baseline (1 week post-stroke, or at discharge if discharged earlier) to 6 months after stroke (evaluated by change in mRS).
| PATIENTS AND METHODS

| Study design and patients
The ESD Stroke Bergen study recruited participants between 8
December 2008 and 20 December 2011, among patients admitted with confirmed acute cerebrovascular stroke (infarctions and cerebral haemorrhages, but excluding subarachnoid haemorrhage) to the stroke unit at the Department of Neurology, Haukeland University
Hospital in Bergen, Norway. 10, 11 The inclusion criteria for the study were wide, and the majority of acute stroke patients living in
Bergen and admitted to the stroke unit were included, finally reaching 306 participants. The study was approved by the Western Norway Regional Committee for Medical Research Ethics.
Two hundred and twenty-nine of the 306 included patients were scored for the primary outcome mRS at 6 months, giving a follow-up rate of 74.8%. Main reasons for dropout were patients experiencing full recovery, being in a nursing home or not wanting to travel to the hospital for testing. These 229 patients constituted the study population in the present substudy, which thus has a prospective cohort design.
| Independent variables
Most baseline data were routinely collected during the stay in the stroke unit and prospectively registered in a database (the Bergen NORSTROKE Registry). 13 Some of the data (randomisation group, subjective health complaints, Mini Mental State Examination [MMSE] score at baseline) 14 were collected specifically as part of the ESD Stroke Bergen study. Altogether, this comprised demographic information, previous medical history and clinical information (examinations and scorings, treatment and complications) from the acute phase in the stroke unit. The data hence fell into two different categories: either related to the patient's life and medical history prior to stroke or to the stroke itself and the stay in the stroke unit. We selected 16 and 13 relevant variables considered to be of potential relevance for the functional outcome from each of these groups. In addition, we added the randomisation group in the main RCT study as a last variable, thereby ending up with 30 different possible predictors in the study.
Twenty of the variables were dichotomous, while some were ordi- : musculoskeletal   pain (headache, neck pain, upper back pain, low back pain, arm pain, shoulder pain, migraine and leg pain during physical activity), pseudoneurology (extra heartbeats, heat flushes, sleep problems, tiredness, dizziness, anxiety and sadness/depression), gastrointestinal problems (heartburn, stomach discomfort, ulcer/non-ulcer dyspepsia, stomach pain, gas discomfort, diarrhoea and obstipation), allergy (asthma, breathing difficulties, eczema, allergy and chest pain) and flu (cold/flu and coughing). 16 The items are scored on a 4-point Likert scale (0-3;
not at all/a little/some/serious). In this study, the period immediately before the stroke was explicitly defined as the report period and the scorings were obtained during the first week after admittance to the stroke unit. Patients with communication difficulties due to severe aphasia were not included in the subjective health complaints scoring.
Three of the variables (subjective health complaints, estimated mRS before the stroke and MMSE score at baseline) were introduced during the study period, leading to missing values for these variables in a certain number of the included patients.
| Dependent variables
Two different dependent variables were used in the study; mRS 12 6 months after stroke and change in mRS from baseline to 6 months.
mRS evaluates the patient's functional competency in seven levels (0-6) where scores from 0 to 2 signify independency, 3-5 varying degrees of dependency and 6 death of the patient. mRS change signifies the difference between 6 months and baseline values.
mRS is a nonparametric ordinal variable, and mRS change was therefore considered likewise.
| Statistical analysis
Groups of patients completing the study and dropouts were compared for all selected variables using appropriate statistical tests 
| RESULTS
| Modified Rankin Scale scores and change scores
The mean (SD) mRS score at baseline for all 229 participants was 2.66 (1.23), whereas at 6 months, the mean score was 2.52 (1.50).
Mean change score from baseline to 6 months was −0.15 (1.21).
| Analyses of predictors at baseline
Comparison of all 30 variables between the groups of patients completing the study and dropouts (30 comparisons) showed no significant differences except for baseline total Barthel Index score and estimated mRS before the stroke ( 
| Analyses of predictors for mRS at 6 months
The results of the regression analyses for mRS at 6 months are given in Table 2 
| Analyses of predictors for mRS change from stable baseline to 6 months
The same procedure was repeated with mRS change score from stable baseline to 6 months as dependent variable. Unadjusted regression ( 
| Subjective health complaints as predictor for mRS at 6 months and mRS change from stable baseline to 6 months
The variable subjective health complaints was registered in a limited number of the patients and was therefore not included in the fully adjusted and final regression models. As subjective health complaints, however, was a highly significant predictor in all unadjusted analyses, the effect of this variable was explored by adding it to the final models elaborated. The findings are given in Table 4 .
The predictive power of subjective health complaints was retained in both modified final models, at about the same significance level as in the unadjusted analyses. Concurrently, the predictive power of sex was completely eliminated. Post hoc we therefore also analysed subjective health complaints in men and women separately and found a significantly higher score in women than in men (0.44 vs 0.28,
P=.005).
In addition, all variables were compared between the patient groups with (n=121) and without (n=108) obtained subjective health complaints score to detect possible discrepancies between them. We found no statistically significant differences except for urinary incontinence which was more common in patients without subjective health complaints scored (P=.024).
| DISCUSSION
Potential predictors for functional outcome 6 months after acute stroke have been systematically analysed using ordered logistic regression in 229 patients, recruited as participants in a randomised controlled trial comparing different rehabilitation schemes. The original patient cohort comprised 306 patients, but 77 of these dropped out before the 6 month scoring of the dependent variable mRS. Comparison of the completers and the drop-outs showed no definite difference except for a better function evaluated by Barthel Index in the dropouts, but this was to a large extent caused by patients dying before 6 months being included among completers. We therefore consider our results to be generalizable to the full stroke cohort.
As could be expected, the strongest predictor for absolute functional level at 6 months was the patients' functional level at stable baseline, expressed by Barthel Index score. Previous cerebrovascular disease and peripheral artery disease were significant negative predictors. Patients needing tube feeding obviously constitute a group with low general function, explaining the negative prediction.
The variables studied were selected from availability and clinical purposefulness. Variables with more than six missing observations were not included in the fully adjusted analyses and primary final models to keep a high number of patients as basis for the results. Some of these variables were significant predictors in the unadjusted analyses, but only one of them (subjective health complaints) remained a highly significant predictor also when added to the elaborated final models.
As mRS change from baseline to 6 months constitutes the degree of functional improvement or deterioration after acute stroke, significant predictors signify a definite influence on the patient's degree of recovery after the stroke. Such predictors were much sparser than predictors for the absolute functional level after stroke, but tube feeding in the acute phase was consistently a significant negative predictor also for this outcome. Barthel Index in the stable acute phase had no | 167 significant influence on the patients' improvement or deterioration, and neither had randomisation group in the ESD study.
The variables estimated mRS before the stroke (but retrospectively evaluated afterwards), subjective health complaints (also before the stroke, but scored shortly after the stroke) as well as MMSE were not collected from the beginning of the study and the number of observations is therefore markedly lower than for the other variables.
They were significant predictors in the unadjusted analyses, but not included in the adjusted analyses as described above.
To explore their effects, these variables were added to the final models. Previous mRS and MMSE showed some significance, but this was not pursued further in this study. The by far strongest of the three variables was subjective health complaints score, being a strong predictor both for absolute functional level at 6 months (P=.003) and mRS change from baseline to 6 months (P<.001). To examine the generalizability of these findings to the total patient group, we compared the other variables between the patients groups with and without subjective health complaints score obtained and found no difference between them. This indicates that the findings regarding subjective health complaints are generalizable to the full study patient group.
The degree of reported subjective health complaints thus seems to be an important determinant for both improvement and functional level 6 months after stroke.
Subjective health complaints have previously been reported to be frequent in patients with low back pain, thereby alluding to the psychosomatic aspect of this condition. 17 On a more general basis, a high level of subjective health complaints signifies increased risk of long term sickness absence from work. 18 For reasons of principle, we included the variables sex and age in all analyses, but the results regarding these predictors were somewhat conflicting and difficult to interpret. A basic question, especially concerning age, is whether the apparent associations are due to ageing itself or secondary to other causes. Regarding sex, previous researchers have generally reported a negative effect of female sex on functional outcome. 5, [19] [20] [21] [22] [23] [24] [25] [26] [27] This is seen also in the present study (for details,
). However, when corrected for subjective health complaints, the predictive value of sex disappeared completely, as seen in Table 4 .
In our study, subjective health complaints also are much more common in females than in males, and the poorer functional prognosis in females may therefore be related to their degree of subjective health complaints rather than to their sex alone. The women in our study were on average 6 years older than the males, 11 but the significant relationship between subjective health complaints and functional outcome still holds adjusted for age (results not shown).
This relationship between subjective health complaints and functional outcome after stroke has to our knowledge neither been T A B L E 3 (Continued) examined nor reported before, and we suggest that a higher burden of subjective health complaints may be a contributing explanation for the frequent finding of worse functional prognosis after stroke in women than in men.
Possible predictive factors for the functional outcome after stroke have been investigated in many previous studies. [3] [4] [5] [6] [7] [8] [9] 28, 29 The most dominant finding is that the severity of neurological or functional disability immediately after the stroke has a major influence. [3] [4] [5] [6] [7] [8] [9] 28, 29 This has been demonstrated universally and it is also a main finding in our study. In addition higher age, 3, 5, 8, 9 among others, have been reported to be negative predictors. The main results in our study thus are consistent with previous findings, emphasising especially stroke severity and prior cerebrovascular disease in addition to age and sex. The sex effect has by others been suggested to be secondary to other factors, 20, 22, 24 and this is supported by our findings concerning subjective health complaints.
Factors predicting the degree of functional improvement from stable baseline to 6 months (mRS change score) were quite sparse in the present study. Only higher age and the amount of reported subjective health complaints were statistically significant in the final models, and subjective health complaints was by far the stronger predictor of the two. Unlike most other predictors subjective health complaints may be accessible for treatment and modification in the rehabilitation period, for example by cognitive therapy or education in more simple coping strategies, and this might contribute to a better functional outcome.
Depression might conceivably be one explanation for subjective health complaints being a negative predictor. Depression is however only one of 29 items of the Subjective Health Complaints Inventory and hence contributes only very modestly to the score. In addition, depression was one of the 30 independent variables explored in the study, but without significance in the univariate analyses.
The prospective design may be considered a strength of the study, whereas the number of missing data for some variables is an obvious limitation. The patients scored for these variables were however selected only by their late recruitment to the study, and they should therefore be expected to constitute a random sample of the total study population.
This assumption was confirmed by the comparative analysis.
In conclusion, the present study supports the previous general finding of stroke severity being a main predictor for post-stroke function. It also lends support to sex, age, previous cerebrovascular and peripheral artery disease as well as tube feeding in the acute phase as negative predictors. Importantly, however, the degree of prestroke subjective health complaints was found to be a potent negative predictor for functional outcome in general and possibly a main explanation for the worse functional prognosis in female stroke patients. This predictor should be taken into account in future intervention studies and in the rehabilitation of stroke patients.
T A B L E 4 Subjective health complaints as predictor for mRS at 6 months and mRS change from baseline to 6 months. Results of univariate analyses and when added to the final multivariate models shown in Tables 2 and 3 . 
